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202

GENERATE A SESSION REQUEST ASSOCIATED WITH A MULTHMEDIA CONFERENCING SESSION
l 204

FORWARD THE SESSION REQUEST TOATS

J L
RECEIVE THE SESSION REQUESY FROMA TCP
r 208

RETRIEVE A LIST OF WAN DEVICES OR CONFERENCE GROUP IDENTIFIER, MEDIA CAPABILITIES, LOCAL SESSIGN
IDENTIFER AND SESSION INFORMATION FROM THE RECEIVED SESSION REQUEST

IS THE
SESSION REQUEST ASSOCIATED
WITH A MULTI-MEDIA CONFERENCING
SESSION?

212

GENERATE THE CONFERENCE INITIATE REQUEST FOR ESTABLISHING THE MULTI-MEDIA CONFERENCING SESSION
BETWEEN THE TC AND THE WAN QEVICES, WHERE THE CONFERENCE INITIATE REQUEST COMPRISES A GLOBAL SESSION
IDENTIFIER, THE MEDIA CAPABILITIES, SESSION SUBJECT AND THE LIKE

r / 214

FORWARD THE CONFERENCE INITIATE REQUEST TO £ACH OF THE WAN DEVICES IN THE SESSION REQUEST

216
, 4

RECEIVE A CONFIRMATION MESSAGE IN RESPONSE TO THE CONFERENCE INITIATE REQUEST FROM THE WAN DEVICES

l / 218

PROCESS AND NOTIFY THE CONFIRMATION MESSAGE ASSOCIATED WITH SUCCESSFUL ESTABLISHMENT OF THE MULTH
MEDIA CONFERENCING SESSION TO THE TCP

l 220

PROVIDE MULTI-MEOIA DATA TO THE TC AND ONE OR MORE OF THE PLURALITY OF WAN DEVICES DURING THE MULTI-
MEDIA CONFERENCING SESSION BASED ON THE MEDIA CAPABILITIES OF THE TC

FIG.2
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302

GENERATE A GLOBAL MODIFY SESSION REQUEST BY THE TCP DURING AN ONGOING
MULTHVEDIA CONFERENCING SESSION BETWEEN THE TCP AND THE WAN DEVICES

4

300\ RETRIEVE INFORMATION FROM THE GLOBAL MODIFY SESSION REQUEST
306

y

COMMUNICATE THE MODIFY SESSION INFORMATION WITH THE WAN DEVICES

308
Y

ADD OR REMOVE AT LEAST ONE WAN DEVICE FROM THE ONGOING MULTI-MEDIA
CONFERENCING SESSION BASED ON THE GLOBAL MODIFY SESSION REQUEST

30

NN

A

NOTIFY THE TCP AND OTHER ACTIVE WAN DEVICES OF THE MULTI-MEDIA CONFERENCING
SESSION REGARDING THE ADDITION AND REMOVAL OF THE AT LEAST ONE WAN DEVICE
FROM THE ONGOING MULTI-MEDIA CONFERENCING SESSION

FIG.3
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GENERATE A LOCAL MEDIA UPDATE REQUEST BY A TCP DURING AN ONGOING MULTI-
MEDIA CONFERENCING SESSION, WHEREIN THE LOCAL MEDIA UPDATE REQUEST
INCLUDES A LOCAL SESSION IDENTIFIER, LOCAL MEDIA CAPABILITY, A TC INFORMATION

\
RETRIEVE LOCAL MEDIA CAPABILITY INFORMATION FROM THE LOCAL MEDIA UPDATE

400\ REQUEST RECEIVED FROM THE TCPBY A TS 106

DETERMINE A LOCAL MEOIA CAPABILITY OF A TC BASED ON THE LOCAL MEDIA UPDATE
REQUEST

!

UPDATE THE LOCAL MEDIA CAPABILITY INFORMATION IN MEMORY ASSOCIATED WITH THE
TS

‘ /410

NOTIFY THE TCP REGARDING SUCCESSFUL LOCAL MEDIA CAPABILITY UPDATE BY THE TS
AND UPDATE THE TC REGARDING THE LOCAL MEDIA CAPABILITY INFORMATION BY THE
Tce

!

UPDATE THE ONGOING MULTI-MEDIA CONFERENCING SESSION AND PROVIDE MEDIA
CONTENT TO THE TC BASED ON THE LOCAL MEDIA CAPABILITY INFORMATION

Y

PROCESS AND PROVIDE DYNAMIC SESSION INFORMATION RECEIVED FROM THE TS TO
THE TC BY THE TCP

412
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414

~

FIG.4



U.S. Patent Jun. 23,2015 Sheet 5 of 6 US 9,065,666 B2

502

GENERATE A JOIN SESSION REQUEST BY A TCP TO JOIN AN ONGOING MULTHMEDIA CONFERENCING SESSION

RETRIEVE A SESSION IDENTIFIER INFORMATION FROM THE JOIN SESSION REQUEST BY THE TS

N\

512
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RETRIEVED SESSION IDENTIFIER MATCHING
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WITH THE SESSION?

508
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510
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1
SYSTEM AND METHOD OF MULTI-MEDIA
CONFERENCING BETWEEN UNIVERSAL
PLUG AND PLAY (UPNP) ENABLED
TELEPHONY DEVICES AND WIRELESS
AREA NETWORK (WAN) DEVICES

PRIORITY

This application claims priority under 35 U.S.C. §119(a)to
an application filed in the Indian Patent Office on Dec. 15,
2009 and assigned Serial No. 3104/CHFE/2009, the content of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a field of communication
and more particularly to multi-media conferencing between
UPnP enabled telephony devices and WAN devices.

2. Description of the Related Art

Universal Plug and Play (UPnP) is a set of computer net-
work protocols promulgated by the UPnP Forum. The goals
of UPnP forum are to allow devices to connect seamlessly and
to simplify implementation of networks in home data sharing,
communications, and entertainment and corporate environ-
ments. UPnP achieves this by defining and publishing UPnP
device control protocols built upon open, Internet-based com-
munication standards.

The UPnP architecture allows peer-to-peer networking of
personal computers (PCs), networked appliances, and wire-
less devices. It is a distributed, open architecture based on
established standards (e.g., UPnP telephony device/IP, UDP,
HTTP and XML). The UPnP architecture supports zero-con-
figuration networking. An UPnP compatible device from any
vendor can dynamically join a network, obtain an IP address,
announce its name, convey its capabilities upon request, and
learn regarding presence and capabilities of other devices.

Similarly, UPnP devices can leave the network automati-
cally without providing any unwanted state information.
UPnP protocol provides discovery, control and eventing
mechanisms. Discovery is enabled using Simple Service
Delivery (SSD) protocol. All control messages are in the form
of'extended markup language (XML). Eventing follows Gen-
eral Event Notification Architecture (GENA) protocol. Using
these technologies, UPnP makes availability and unavailabil-
ity of the UPnP devices on the fly to the other devices in the
network.

The UPnP forum also provides telephony services for
extending user experience in a home to access telephony
services like messaging service, presence service, and Call
handling (PS/CS call) service. As analogous to UPnP DA,
telephony defines three kinds of devices, viz. a telephony
server (TS) that provides messaging, and presence related
services to the user, a telephony control point (UPnP tele-
phony device) to initiate actions provided by the TS and a
telephony client device (TC) for media related handling and
providing input and output to/from the TS.

The UPnP telephony services enables a user to initiate a
call to any user outside the UPnP network using a wide area
network (WAN) calling technology like VOIP or other calling
technologies. However, the UPnP telephony service allows
the user to initiate the call with a single WAN device and not
a conference call media session with two or more WAN users
as the UPnP telephony network may not support all types of
media content. For example, a television set can display a
plain text and may not support video. In case, video frames
need to be retrieved, media negotiation has to be carried out
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2

prior to performing setting up the multi-media conferencing
session. Additionally, the WAN devices are unaware of the
media capabilities of the UPnP telephony device or TC.

If the media capabilities, such as supported multipurpose
internet mail extensions (MIME) types, are not considered,
then it is possible that the UPnP telephony device may receive
unsupported media content from the WAN devices (not at all
supported by the UPnP telephony device) in the conference
call media session, resulting in inconsistent user experience
with respect to the conference call media session. Currently,
the UPnP telephony service fails to capture and provide
dynamic session information (e.g., the user leaving or joining
the session) associated with the conference call media session
as dynamic information is required to be pushed to the user
rather than pulled from the UPnP telephony device.

SUMMARY OF THE INVENTION

The present invention provides a system and method of
multi-media conferencing between Universal Plug and Play
(UPnP) telephony devices and wide area network (WAN)
devices. According to one aspect of the present invention, a
method includes initiating a multi-media conferencing ses-
sion with WAN devices by at least one telephony control point
(TCP) in an UPnP telephony based home network via a ses-
sion request. The session request includes session informa-
tion, media capabilities of a telephony client device (TC)
associated with the at least one TCP, a list of WAN devices or
a conference group identifier associated with the WAN
devices, and a subject of the multi-media conferencing ses-
sion. The method further includes establishing the multi-
media conferencing session between the TC and the WAN
devices by a telephony server (TS) in the UPnP telephony
based home network based on the session request.

According to another aspect of the present invention, an
UPnP telephony based home network system includes at least
one TCP for initiating a multi-media conferencing session
with WAN devices via a session request, and one or more TCs
coupled to the at least one TCP. The system also includes a TS
connected to the at least one TCP and the one or more TCs for
establishing the multi-media conferencing session between
one of the one or more TCs and the WAN devices based on the
session request.

Other features of the embodiments will be apparent from
the accompanying drawings and from the detailed description
that follows.

BRIEF DESCRIPTION OF DRAWINGS

The above and other aspects, features and advantages of the
present invention will be more apparent from the following
detailed description taken in conjunction with the accompa-
nying drawings, in which:

FIG. 1 is a block diagram of an Universal Plug and Play
(UPnP) telephony based home network system enabling
multi-media conferencing between one or more telephony
client devices (TCs) and Wide Area Network (WAN) devices,
according to one embodiment;

FIG. 2 is a process flow chart illustrating an exemplary
method of multi-media conferencing between a TC in the
UPnP telephony based home network system and the WAN
devices, according to one embodiment;

FIG. 3 is a process flow chart illustrating an exemplary
method of adding or removing at least one WAN device by a
telephony control point (TCP) into/from the ongoing multi-
media conferencing session, according to one embodiment;
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FIG. 4 is a process flow chart illustrating an exemplary
method of providing media content based on local media
capability information associated with a TC during the ongo-
ing multi-media conferencing session, according to one
embodiment;

FIG. 5 is a process flow chart illustrating an exemplary
method of joining the ongoing multi-media conferencing ses-
sion with the WAN devices, according to one embodiment;
and

FIG. 6 shows an example of a suitable computing system
environment for implementing embodiments of the present
subject matter.

The drawings described herein are for illustration purposes
only and are not intended to limit the scope of the present
disclosure in any way.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a system and method of
multi-media conferencing between Universal Plug and Play
(UPnP) enabled telephony devices and Wide Area Network
(WAN) devices. In the following detailed description of the
embodiments of the invention, reference is made to the
accompanying drawings that form a part hereof, and in which
are shown by way of illustration specific embodiments in
which the invention may be practiced. These embodiments
are described in sufficient detail to enable those skilled in the
art to practice the invention, and it is to be understood that
other embodiments may be utilized and that changes may be
made without departing from the scope of the present inven-
tion. The following detailed description is, therefore, not to be
taken in a limiting sense, and the scope of the present inven-
tion is defined only by the appended claims.

FIG. 1 is a block diagram of an UPnP telephony based
home network system 100 enabling multi-media conferenc-
ing between one or more telephony client devices 101 A-N
and WAN devices 116 A-N, according to one embodiment. In
FIG. 1, the UPnP telephony based home network system 100
includes a plurality of UPnP enabled telephony devices com-
municatively connected to a telephony server (TS) 106. The
TS 106 is connected to the WAN devices 116A-N via the
WAN 114.

The UPnP enabled telephony devices 102A-N includes
one or more telephony control points (TCPs) 102A-N and one
or more telephony client devices (TCs) 101A-N associated
with each of the TCPs 102A-N. Each of the UPnP enabled
telephony devices includes a multi-media management mod-
ule 104 for enabling initiating, modifying, updating local
media capabilities and joining a multi-media conferencing
session associated with the WAN devices 116 A-N as illus-
trated in FIG. 1. The multi-media conferencing session is
initiated via a session request that includes list of WAN
devices or conference group identifier associated with one or
more of the WAN devices 116-N, a local session identifier,
media capabilities (e.g., MIME types) associated with the one
or more TCs 101A-N, a session subject, and a session type.

The multi-media conferencing session may be a video
conferencing session, an audio conferencing session, and an
audio and video conferencing session. The TS 106 includes a
request processing module 110 for processing a session
request (e.g., initiate session request, a global modify session
request, a join session request and a local media update
request) received from the one of TCPs 102A-N. The TS 106
also includes a session establishment module 108 for estab-
lishing a multi-media conferencing session between the one
or more TCs 101A-N and the one or more WAN devices
116A-N based on the session request.
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The TS 106 further includes a multi-media data processing
module 112 for enabling multi-media conferencing between
the TCs 101A-N and the WAN devices 116A-N based on
media capabilities of respective one or more TCs 101A-N.
The message processing module 112 may also allow the
TCPs 102A-N to subscribe to dynamic session information
associated with the ongoing multi-media conferencing ses-
sion using General Event Notification Architecture (GENA)
protocol.

For example, the dynamic session information may include
user leaving the session information, user joining the session
information, any changes made to the multi-media confer-
encing session and the like. In case the TCP 102 A subscribes,
the TS 106 provides the dynamic session information associ-
ated with the ongoing multi-media conferencing session as
notifications to the TCP 102A. The TCP 102A provides the
dynamic session information to associated one or more of the
TCs 101A-N. The TS 106 also includes a conference server
module 113 for hosting the multi-media conference session
on the TS 106 in absence of an external conference server
associated with one or more of the WAN devices 116A-N.
Moreover, the operation of the UPnP telephony based home
network system 100 is described in greater detail in FIGS.
2-5.

FIG. 2 is aprocess flow chart 200 illustrating an exemplary
method of multi-media conferencing between the TC 101A in
the UPnP telephony based home network system 100 and the
WAN devices 116 A-N, according to one embodiment. At step
202, a session request for initiating a multi-media conferenc-
ing session is generated by the TCP 102A. The session
request includes a list of WAN devices or conference group
identifier associated with the WAN devices 116A-N, local
session identifier, media capabilities of the TC 101A, and
session information (e.g., subject). In one example embodi-
ment, the session request includes list of WAN devices for an
adhoc type multi-media conferencing session. In an alternate
embodiment, the session request includes conference group
identifier associated with the WAN devices in case of a pre-
arranged multi-media conferencing session. Exemplary
schema for initiating the prearranged multi-media conferenc-
ing session using a conference group already defined in an
address book of the TS 106 is shown in APPENDIX ‘A’. It is
appreciated that, the media negotiation is performed in simi-
lar manner as defined in the UPnP telephony call management
standard. Additionally, the media capabilities of the TC 101 A
in the session request are used during the media negotiation.

At step 204, the session request is forwarded to the TS 106
by the TCP 102A.. At step 206, the session request is received
by the TS 106 from the TCP 102A. At step 208, the received
session request is processed and the list of WAN devices or
the conference group identifier associated with the WAN
devices 116A-N, the local session identifier, the media capa-
bilities of the TC 101A, and the session information (e.g.,
subject) is retrieved from the received session request by the
TS 106.

At step 210, it is determined whether the session request is
associated with a multi-media conferencing session based on
the session information. On one hand, if the session identifier
indicates ‘individual’, then it is determined that the session
request is not associated with the multi-media conferencing
session. In such case, the process 200 is terminated. On the
other hand, if the session identifier embedded in the session
request is ‘group’then it is determined that the session request
is associated with the multi-media conferencing session. In
such case, the conference initiate request is generated by the
TS 106 for establishing the multi-media conferencing session
between the TC 101A and the WAN devices 116 A-N at step
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212. For example, the conference initiate request may include
a global session identifier, conference link (e.g., agenda), the
media capabilities of the TC 101A, the session subject and the
like.

At step 214, the conference initiate request is forwarded by
the TS 106 to each of the WAN devices 116 A-N requested in
the session request. As mentioned above, if the WAN device
is having an external conference server, the TS forwards the
conference initiate request to the external conference server
and updates static information such as the conference link
(e.g., agenda), the media capabilities of the TC 101A, and the
session subject in the external conference server. Exemplary
schema of static information as per OMA standard is shown
in APPENDIX ‘B’. Otherwise the conference initiate request
is directly sent to the WAN devices 116 A-N in which case the
TS 106 host the multi-media conferencing session on the
conference server module 113. At step 216, a confirmation
message is received from each of the WAN devices 116 A-Nin
response to the conference initiate request. At step 218, the
confirmation message associated with successful establish-
ment of the multi-media conferencing session is processed
and the TCP 102A is notified by the TS 106 through the
processed confirmation message.

Atstep 220, multi-media data received from one or more of
the WAN devices 116 A-N is provided to the TC 101A based
on the media capabilities negotiated during the multi-media
conferencing session. In one embodiment, the multi-media
data is provided to the TC 101A in such a manner that the
multi-media data is outputted on the TC 101 A in a compatible
format. Alternatively, the multi-media data received from the
TC 101A is provided to the one or more of the WAN devices
116A-N. The above process 200 may also allow the TCP
102A to modity, join or locally update the ongoing multi-
media conferencing session with the WAN devices 116 A-N
as described in greater detail in FIGS. 3, 4 and 5. Further, the
above-described process 200 may provide dynamic informa-
tion to the TCP 102A during the ongoing multi-media con-
ferencing session.

FIG. 3 is a process flow chart 300 illustrating an exemplary
method ofadding or removing at least one WAN device by the
TCP 102A into/from the ongoing multi-media conferencing
session, according to one embodiment. At step 302, a global
modify session request is generated by the TCP 102A during
the ongoing multi-media conferencing session between the
TCP 102A and the WAN devices 116 A-N. The global modify
session request includes optionally new subject information,
optionally new media capabilities of the TC 101 A, and at least
one WAN device to be added/removed into/from the multi-
media conferencing session.

Atstep 304, information is retrieved by the TS 106 from the
received global modify session request. At step 306, the
modify session information is communicated with the WAN
devices 116A-N by the TS 102 over the WAN 114. At step
308, at least one WAN device is added or removed to/from the
ongoing multi-media conferencing session based on the glo-
bal modify session request. At step 310, the TCP 102A and
other active WAN devices of the ongoing multi-media con-
ferencing session are notified regarding the addition and
removal of the at least one WAN device from the ongoing
multi-media conferencing session. It can be noted that, steps
304-310 are performed by the TS 106. In the same manner,
the TCP 102A can update the information (e.g., status, sub-
ject, conference schedule information, media capabilities,
etc.) during the ongoing multi-media conferencing session.

FIG. 4 is a process flow chart 400 illustrating an exemplary
method of providing media content based on local media
capability information associated with a TC during the ongo-
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6

ing multi-media conferencing session, according to one
embodiment. At step 402, a local media update request is
generated by the TCP 102A during the ongoing multi-media
conferencing session. The local media request is generated by
the TCP 102A when the TCP 102 wishes to update media
capabilities locally in the UPnP telephony based home net-
work system 100. The TCP 102A then sends the local media
update request to the TS 106. The local media update request
includes local session identifier, local media capability infor-
mation of a TC 101B, and information associated with the TC
101B. The local media request includes the information asso-
ciated with the TC 101B as the TCP 102A wishes to switch
the ongoing multi-media conferencing session from the TC
101A to the TC 102B.

At step 404, the local media capability information is
retrieved from the local media update request received by the
TS 106. The local media capability information indicates
media capabilities of the TC 101B for receiving media con-
tent during the ongoing multi-media conferencing session. At
step 406, the local media capability of the TC 101B is deter-
mined based on the retrieved local media capability informa-
tion. At step 408, the local media capability is updated in the
memory of the TS 106. At step 410, the TCP 102A is notified
regarding the successful local media capability update by the
TS 106 and the TC 101B is updated by the TCP 102 A regard-
ing the updated local media capability information.

At step 412, the ongoing multi-media conferencing session
is updated and updated media content is provided to the TC
101B by the TS 106 during the ongoing multi-media confer-
ence messaging session based on the local media capability
information. At step 414, the dynamic information received
from the TS 106 is processed and forwarded to the TC 101B
by the TCP 102A since the TC 101B is not capable of receiv-
ing and displaying the dynamic information from the TS 106.
In this manner, the above method provides a 3 box model in
the UPnP telephony based home network system 100. Alter-
natively, one can envision that, the TCP 102A may send a
local update request for updating new local media capability
of'the TC 101A such that the TS 106 provides media content
to the TC 101A based on the new local media capability in the
local media update request. For example, if the new local
media capability indicates that the TC 101 A wishes to receive
video content and not audio content, then the TS 106 blocks
the audio and provides only video content to the TC 101A.

FIG. 5 is aprocess flow chart 500 illustrating an exemplary
method of'joining the ongoing multi-media conferencing ses-
sion with the WAN devices 116A-N, according to one
embodiment. At step 502, a join session request is generated
by the TCP 102 A to join the ongoing multi-media conferenc-
ing session. For example, the TCP 102A may generate the
join session request if the battery of mobile phone is running
low or loss of signal to the TS 106. At step 504, a session
identifier is retrieved from the received join session request by
the TS 106.

At step 506, it is determined whether the retrieved session
identifier matches with the session identifier associated with
the ongoing multi-media conferencing session. If the match is
found, the TS 106 joins the ongoing multi-media conferenc-
ing session, at step 508. At step 510, the TCP 102A is allowed
to join the ongoing multi-media conferencing session based
on the join session request. If no match is found, then at step
512, the join session request is terminated.

Moreover, in one example embodiment, a non-transitory
computer-readable storage medium has instructions that,
when executed by one ofthe TCPs (e.g., Television, Personal
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Computer) and/or TS 102 (e.g., mobile phone, PDA, and the
like), causes the one of the TCPs and the TS 106 perform the
methods of FIGS. 2-5.

FIG. 6 shows an example of a suitable computing system
environment 600 for implementing one or more embodi-
ments of the present subject matter. FIG. 6 and the following
discussion are intended to provide a brief, general description
of the suitable computing system environment 600 in which
certain embodiments of the inventive concepts contained
herein may be implemented.

A general computing device 601, such as the TCP 102A
and the TS 106, may include the processor 602, the memory
604, a removable storage 606, and a non-removable storage
608. The computing device 601 additionally includes a bus
610 and a network interface 612. The computing device 601
may include or have access to the computing environment
600 that includes one or more user input devices 614, one or
more output devices 616, and one or more communication
connections 618 such as a network interface card or a univer-
sal serial bus connection. The one or more user input devices
614 may be keyboard, mouse, and the like. The one or more
output devices 616 may be a display of the TS 106 and the
TCP 102A. The communication connections 618 may
include an UPnP telephony based home network.

The memory 604 may include volatile memory 620 and
non-volatile memory 622. A variety of computer-readable
storage media may be stored in and accessed from the
memory elements of the computing device 601, such as the
volatile memory 620 and the non-volatile memory 622, the
removable storage 606 and the non-removable storage 608.
Computer memory elements may include any suitable
memory device(s) for storing data and machine-readable
instructions, such as read only memory, random access
memory, erasable programmable read only memory, electri-
cally erasable programmable read only memory, hard drive,
removable media drive for handling compact disks, digital
video disks, diskettes, magnetic tape cartridges, memory
cards, Memory Sticks™, and the like.

The processor 602, as used herein, means any type of
computational circuit, such as, but not limited to, a micropro-
cessor, a microcontroller, a complex instruction set comput-
ing microprocessor, a reduced instruction set computing
microprocessor, a very long instruction word microprocessor,
an explicitly parallel instruction computing microprocessor, a
graphics processor, a digital signal processor, or any other
type of processing circuit. The processing unit 604 may also
include embedded controllers, such as generic or program-
mable logic devices or arrays, application specific integrated
circuits, single-chip computers, smart cards, and the like.

Embodiments of the present subject matter may be imple-
mented in conjunction with program modules, including
functions, procedures, data structures, and application pro-
grams, for performing tasks, or defining abstract data types or
low-level hardware contexts. Machine-readable instructions
stored on any of the above-mentioned storage media may be
executable by the processor 602 of the computing device 601.
For example, a computer program 624 may include machine-
readable instructions capable of multi-media conferencing
between UPnP enabled telephony devices and WAN devices,
according to the teachings and herein described embodiments
of the present subject matter. In one embodiment, the com-
puter program 624 may be included on a compact disk-read
only memory (CD-ROM) and loaded from the CD-ROM to a
hard drive in the non-volatile memory 622. The machine-
readable instructions may cause the computing device 601 to
encode according to the various embodiments of the present
subject matter.
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It will be appreciated that the various embodiments dis-
cussed herein may not be the same embodiment, and may be
grouped into various other embodiments not explicitly dis-
closed herein. In addition, it will be appreciated that the
various operations, processes, and methods disclosed herein
may be embodied in a machine-readable medium and/or a
machine accessible medium compatible with a data process-
ing system (e.g., a computer system), and may be performed
in any order (e.g., including using means for achieving the
various operations). Accordingly, the specification and draw-
ings are to be regarded in an illustrative rather than a restric-
tive sense.

APPENDIX ‘A’

<?xml version="1.0" encoding="utf-8"?>
<peerList:peerList
xsi:schemal.ocation="urn:schemas-upnp-org:phone:peer
http://www.upnp.org/schemas/phone/peer-v1.xsd”
xmlns:xsi=“http://www.w3.0rg/2001/XMLSchema-instance”
xmlns:peer="urn:schemas-upnp-org:phone:peer’>
<peer:Peer>
<peer:id>
The identifier of the Peer (e.g., phone number, etc.)
</peer:id>
<peer:name>A user friendly name for the Peer</peer:name>
<peer:contactInstanceld>
The instance identifier for a contact referred by the Peer
</peer:contactInstanceld>
<peer:grouplnstanceld>
The instance identifier for a group referred by the Peer
</peer:grouplnstanceld>
</peer:peer>
</peerList:peerList><?

APPENDIX ‘B’

<?xml version="1.0" encoding="UTF-8"?>

<StaticConferencelnfo xmlns=“urn:schemas-upnp-org:phone:messaging’

xmlns:xsi=“http://www.w3.0rg/2001/XMLSchema-instance™

xsi:schemal.ocation="urn:schemas-upnp-org:phone:messaging

http://www.upnp.org/schemas/phone/messaging-v1.xsd”>

<Conference_ Call_ Information>
<ConferenceSessionID>1234</ConferenceSessionID>

<ConferenceType>ad-hoc</conferencetype>
<ConferenceSubject>UPnP-Messaging Spec Review
</ConferenceSubject>

5

</Conference__ Call_ Information>
</StaticConferencelnfo>

What is claimed is:

1. A method of multi-media conferencing between tele-
phony devices included in a first network and at least one
network device connected to a second network, the method
comprising:

receiving, by a telephony server (TS), a session request for

a multi-media conferencing session from a telephony
control point (TCP); and

establishing, by the TS, the multi-media conferencing ses-

sion between a telephony client (TC) and the network

device based on the session request, wherein the estab-

lishing the multi-media conferencing session com-

prises:

retrieving a first session identifier, a information of the
network device or a conference group identifier of the
network device, a media capabilities of the TC, and a
session information from the received session
request; and
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transmitting, to the network device, a session initiate
request including a second session identifier, the
media capabilities of the TC, and the session infor-
mation;

wherein the first session identifier includes information

that identifies the multi-media conferencing session
between the TC and the TS, and the second session
identifier includes information that identifies the multi-
media conferencing session on the network device.

2. The method of claim 1, wherein establishing the multi-
media conferencing session between the TC and the network
device by the TS further comprises:

initiating the multi-media conferencing session with the

network device based on the session request using the
second session identifier; and

providing multi-media data to the TC based on the media

capabilities of the TC or to the network device.
3. The method of claim 1, wherein establishing the multi-
media conferencing session further comprises
forwarding a multi-media conference initiate request to
each of the network device from the information of the
network device when the session request is associated
with the multi-media conferencing session based on the
session information.
4. The method of claim 3, wherein forwarding the multi-
media conference initiate request to the network device in the
session request comprises:
generating the multi-media conference initiate request for
establishing the multi-media conferencing session
between the TC and the network device, wherein the
multi-media conference initiate request comprises the
second session identifier, the media capabilities of the
TC, and a session subject; and

sending the generated multi-media conference initiate
request to the network device based on the information
of'the network device or the second session identifier via
the network device.

5. The method of claim 4, wherein, after sending the gen-
erated multi-media conference initiate request, the method
further comprises:

receiving a confirmation message from the network device

in response to the multi-media conference initiate
request;

processing the confirmation message associated with suc-

cessful establishment of the multi-media conferencing
session; and

notifying the TCP through the processed confirmation

message.
6. The method of claim 5, wherein in establishing the
multi-media conferencing session between the TC and the
network device, the multi-media conferencing session is
selected from the group consisting of a video conferencing
session, an audio conferencing session, and an audio and
video conferencing session.
7. The method of claim 6, wherein establishing the multi-
media conferencing session between the TC and the network
device based on the session request comprises:
receiving multi-media data from the network device by the
TS during the multi-media conferencing session; and

processing and forwarding the multi-media data to the TC
based on the media capabilities of the TC during the
multi-media conferencing session such that the multi-
media data is outputted on the TC in a compatible for-
mat.
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8. The method of claim 1, further comprising:

receiving, by the TS, a global modify session request from
the TCP during the ongoing multi-media conferencing
session between the TC and the network device, wherein
the global modify session request comprises subject
information, media capabilities of the TCP, the network
device to be added into or removed from the multi-media
conferencing session;

retrieving, by the TS, information from the global modify

session request received from the TCP;
communicating, by the TS, modify session information to
the network device;

adding or removing, by the TS, the network device from the

ongoing multi-media conferencing session based on the
global modify session request; and

notifying, by the TS, the TCP and other active network

device of the multi-media conferencing session regard-
ing the addition and removal of the network device from
the ongoing multi-media conferencing session.
9. The method of claim 1, further comprising:
receiving, by the TS, a join session request from the TCP;
retrieving, by the TS, session identifier information from
the join session request received from the TCP;

determining, by the TS, whether the retrieved session iden-
tifier matches with the session identifier of the ongoing
multi-media conferencing session;

if so, joining the ongoing multi-media conferencing ses-

sion;

if so, allowing the TC to join the ongoing multi-media

conferencing session based on the join session request;
and

if not, terminating the join session request received from

the TCP.

10. The method of claim 1, wherein establishing the multi-
media conferencing session between the TC and the network
device further comprises:

providing dynamic session information of the ongoing

multi-media conferencing information to the TCP,
wherein the dynamic information includes user leaving
session information, user joining session information,
and any changes in the subject of the multi-media con-
ferencing session.

11. The method of claim 1, further comprising:

receiving, by the TS, alocal media update request from the

TCP during the ongoing multi-media conferencing ses-
sion, wherein the local media update request comprises
local media capability information, and information of a
second TC;

retrieving the information from the local media update

request received from the TCP;

determining a local media capability of the second TC

based on the local media update request;

updating the local media capability information in

memory; and

providing media content to the second TC during the ongo-

ing multi-media conferencing session based on the
updated local media capability information.

12. The method of claim 11, further comprising:

updating the second TC regarding the updated local media

capability information.

13. The method of claim 1, further comprising:

receiving, by the TS, alocal media update request from the

TCP during the ongoing multi-media conferencing ses-
sion, wherein the local media update request comprises
local media capability information of the TC, and infor-
mation of the TC;
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retrieving information from the local media update request

received from the TCP;

determining a local media capability of the TC based on the

local media update request;

updating the local media capability information in memory

of the TS;

updating the TC regarding the updated local media capa-

bility information by the TCP;

blocking media content of the ongoing multi-media con-

ferencing session based on the updated local media
capability information; and

providing media content of the ongoing multi-media con-

ferencing session to the TC based on the updated local
media capability information.

14. The method of claim 1, further comprising:

transmitting, by the TS, dynamic session information to the

TCP processing and forwarding the dynamic session
information to the TC, wherein the dynamic information
includes user leaving session information, user joining
session information, and any changes in the subject of
the multi-media conferencing session.

15. A non-transitory computer-readable storage medium
having instructions stored therein for performing a method of
multi-media conferencing between telephony devices
included in a first network and at least one network device
connected to a second network, the instructions comprising
instructions for:

receiving, by a telephony server (TS), a session request for

a multi-media conferencing session; and

establishing, by the TS, the multi-media conferencing ses-

sion between a telephony client (TC) and the network

device based on the session request, wherein the estab-

lishing the multi-media conferencing session com-

prises:

retrieving a first session identifier, a information of the
network device or a conference group identifier of the
network device, a media capabilities of the TC, and a
session information from the received session
request; and

transmitting, to the network device, a session initiate
request including a second session identifier, the
media capabilities of the TC, and the session infor-
mation,

wherein the first session identifier includes information

that identifies the multi-media conferencing session
between the TC and the TS, and the second session
identifier includes information that identifies the multi-
media conferencing session on the network device.

16. A telephony server (TS) device for performing a
method of multi-media conferencing between telephony
devices included in a first network and at least one network
device connected to a second network, the TS device com-
prising:

a network interface: and

a processor which controls:

the network interface to receive, a session request for a
multi-media conferencing session; and
the TS device to establish, the multi-media conferencing
session between a telephony client (TC) and the net-
work device based on the session request, wherein the
TS device establishes the multi-media conferencing
session by:
retrieving a first session identifier, a information of the
network device or a conference group identifier of
the network device, a media capabilities of the TC,
and a session information from the received session
request; and
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transmitting, to the network device, a session initiate
request including a second session identifier, the
media capabilities of the TC, and the session infor-
mation,

wherein the first session identifier includes information

that identifies the multi-media conferencing session
between the TC and the TS, and the second session
identifier includes information that identifies the multi-
media conferencing session on the network device.

17. A method of multi-media conferencing between tele-
phony devices included in a first network and at least one
network device connected to a second network, the method
comprising:

generating, by a telephony control point (TCP), a session

request for a multi-media conferencing session between
atelephony client (TC) and the network device, wherein
the session request includes a first session identifier,
session information, media capabilities of the TC, a
information of the network device or conference group
identifier of the network device, and a subject of the
multi-media conferencing session;

transmitting the session request to a telephony server (TS);

and

receiving, from the TS, a confirmation message sent from

the network device in response to a multi-media confer-
ence initiate request, wherein the multi-media confer-
ence initiate request is transmitted from the TS to the
network device and the multi-media conference initiate
request includes a second session identifier, the media
capabilities of the TC, and the session information,
wherein the first session identifier includes information
that identifies the multi-media conferencing session
between the TC and the TS, and the second session
identifier includes information that identifies the multi-
media conferencing session on the network device.

18. A telephony control point (TCP) device for performing
a method of multi-media conferencing between telephony
devices included in a first network and at least one network
device connected to a second network, the TCP device com-
prising:

a network interface; and

a processor which:

generates a session request for a multi-media conferenc-
ing session between a telephony client (TC) and the
network device, wherein the session request includes
a first session identifier, session information, media
capabilities of the TC, a information of the network
device or conference group identifier of the network
device, and a subject of the multi-media conferencing
session;

controls the network interface to transmit the session
request to the TS; and

controls the network interface to receiver, from the TS, a
confirmation message sent from the network device in
response to a multi-media conference initiate request,
wherein the multi-media conference initiate request is
transmitted from the TS to the network device, and the
multi-media conference initiate request includes a
second session identifier, the media capabilities of the
TC, and the session information,

wherein the first session identifier includes information

that identifies the multi-media conferencing session

between the TC and the TS, and the second session

identifier includes information that identifies the multi-

media conferencing session on the network device.
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19. A method of multi-media conferencing between tele-
phony devices included in a first network and at least one
network device in a second network the method comprising:
receiving, by the network device, a multi-media confer-
ence initiate request for establishing the multi-media
conferencing session between the telephony client (TC)
and the network device, when a session request received
by a TS is associated with the multi-media conferencing
session, wherein the multi-media conference initiate
request comprises a global session identifier, a media
capabilities of the TC, and a session subject, from the
TS;

transmitting, by the network device, a confirmation mes-
sage to the TS in response to the multi-media conference
initiate request; and

establishing, by the network device, the multi-media con-

ferencing session with the TC,

wherein the global session identifier includes information

that identifies the multi-media conferencing session
between the TC and the TS on the network device.

20. A network device in a second network for performing a
method of multi-media conferencing with telephony devices
included in a first network, the network device comprising:
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a network interface; and
a processor which controls:

the network interface to receive a multi-media confer-
ence initiate request for establishing the multi-media
conferencing session between a telephony client (TC)
and the network device, when a session request
received by a TS is associated with the multi-media
conferencing session, wherein the multi-media con-
ference initiate request comprises a global session
identifier, a media capabilities of a TC, and a session
subject;

the network interface to transmit a confirmation mes-
sage to the TS in response to the multi-media confer-
ence initiate request; and

the network device to establish the multi-media confer-
encing session with the TC,

wherein the global session identifier includes information
that identifies the multi-media conferencing session
between the TC and the TS on the network device.
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